The stress response differs between women using hormonal contraception and naturally cycling women. Yet, despite ample evidence showing that the stress response differs across the menstrual cycle in naturally cycling women, limited work has investigated whether the stress response differs across the hormonal contraceptive cycle, during which synthetic hormones are taken most of the month but not all of it. To induce a stress response, women using hormonal contraception completed the cold pressor test during either the active phase, when hormones are present, or during the inactive phase, when hormones are not present. Saliva was collected and assayed for free cortisol and progesterone levels prior to stress onset, immediately after stress termination, and fifteen-minutes post stress onset. Free cortisol and progesterone increased to a similar degree across both hormonal contraceptive phases in response to the cold pressor test. Post-hoc investigation indicates that the progestin "generation" (classification of synthetic progestins based on the compounds they are derived from) can differentially affect the free steroid response to cold pressor test stress, with the largest effects observed in women using formulations containing second-generation progestins. These findings indicate that progestin generation, particularly second-generation progestins, may have a more impactful influence on the stress response than hormonal contraceptive cycle phase. Potential mechanisms driving this effect and need for additional research are discussed. Abstract word count: 217 12 Manuscript Word count: 4335 13 Number of figures: 3 14 Number of tables: 2 15 16 Correspondence and reprint requests.
Introduction

27
Women using hormonal contraception (HC) exhibit smaller free cortisol responses than 28 naturally cycling (NC) women to psychosocial stressors, physical stressors, and even athletic have been shown to increase corticosteroid binding globulin (Wiegratz et al., 2003) , which could 37 explain the reduced salivary cortisol response to stress observed with HC but would likely only 38 be seen during the active HC phase. Yet, this is only one possibility. The synthetic estradiol, 39 ethinyl estradiol, and synthetic progestins contained in HC affect a multitude of systems beyond 40 the reproductive system. Further complicating matters are findings showing that the different 41 progestins can affect these systems differently, which makes understanding the mechanisms at 42 play substantially more difficult. One way to begin uncovering which mechanism(s) contribute to 43 the effect of HC on the stress response is to investigate patterns across the active and inactive 44 HC phases. and Wolf, 2011; Wirth et al., 2011) . Even more limited is work examining this portion of the HPA 52 response in women using HC (Wirth et al., 2007) , which also did not report HC cycle phase.
53
In this preliminary report on the effects of HC phase on free cortisol and progesterone 54 response to stress, women were exposed to cold pressor stress during either the active or 55 inactive HC phase. We hypothesized that both cortisol and progesterone responses would differ 56 between the active and inactive HC phases, such that responses would be larger during the 57 inactive phase when synthetic hormones are no longer available to impact systems which might 58 limit adrenal steroid response to stress. In a post-hoc analysis we also tested whether the class 
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Pairwise comparisons indicate the larger free cortisol response in women using second-159 generation progestins was driven by the free cortisol response during the inactive HC phase.
160
Women using second-generation progestins and seen during the inactive phase showed a 161 significant increase in free cortisol levels 15m post onset compared with baseline, p = .003, 95% 162 CI = .056, .286, while women seen during the active phase did not, p = .079, 95% CI = -.009,
163
.203 (see Figure 2 ). The three-way generation x HC phase x time interaction was not significant, 164 F (4,108) = 1.223, p = .305, η p 2 = .043. 165 166
Influence of progestin generation on progesterone response to CPT between the HC phases M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
Stress response across the hormonal contraceptive cycle 10 CPT increased free progesterone levels over time across generations and HC phase, 168 F (2,102) = 3.847, p = .025, η p 2 = .070. There was a significant HC phase x generation interaction, 169 F (2,51) = 3.706, p = .031, η p 2 = .127, driven by higher progesterone levels during the active phase 170 in women using generation 1 progestins, p = .047, 95% CI = .779, 123.728 (see Figure 3 ). The 
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We examined whether free cortisol and free progesterone responses to cold pressor 186 stress differed in women during the active and inactive HC phases. We found that although free 187 cortisol response to stress did not systematically differ between phases, there was an effect of 188 progestin generation. Women whose HC formulation contained second-generation progestins 189 showed more robust free cortisol responses 15m post-stress onset than women using 
